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Pleistocene Fresh-water Ostracodes from a Sediment Core 
in Butte Valley, Siskiyou County, California

Claire Carter

ABSTRACT

Fourteen species of ostracodes were recovered from a 102-m core drilled in the 
Pleistocene lake sediments of Butte Valley, California. Eight of the species were not found 
above a depth of about 83 m. Most of the species are left in open nomenclature, pending further 
study, but they are all illustrated and their population fluctuations are documented herein. 
Included are three well-known modern species: Limnocythere ceriotuberosa Delorme, L. 
sappaensis Staplin, and Cytherissa lacustris (Sars).

INTRODUCTION

Recent research into the relationships between ostracodes, lacustrine water properties 
(temperature, salinity, etc.), and climate (Forester, 1987; 1991; DeDeckker and Forester, 1988) 
has revealed the usefulness of ostracodes as paleolimnological and paleoclimatic indicators. 
Using the modern occurrences of certain ostracode genera and species, it is possible to 
extrapolate environmental conditions back into the fossil record, giving us a general picture of 
the climatic history of the area under study. Ostracode faunas collected from a core drilled in 
lacustrine sediments and plotted by depth of occurrence reveal changing environmental conditions 
in the lake and thus climatic history through time.

SETTING

Butte Valley is a complexly downfaulted basin south of the town of Dorris, California, 
very near the Oregon-California border (Fig. 1). The valley floor is a nearly flat plain more than 
130 square miles in area (Wood, 1960) and has been the site of a lake for at least 1 million 
years, although the present lake, Meiss Lake, is relatively much smaller than the prehistoric lake. 
The area is part of the U.S. Forest Service's Butte Valley National Grassland.

Butte Valley is a closed drainage basin bounded on the west by a part of the Cascade 
Range and on the east by the northwest-trending fault block of the Mahogany Mountain ridge, 
which separates it from the marshland of Lower Klamath Lake. The basin is filled mostly with 
semiconsolidated lake deposits ranging in age from ?Pliocene to Holocene and exceeding 900 feet 
in thickness (Wood, 1960). It is near the western edge of the Modoc Plateau and is presently 
subject to active, extensional tectonism.

The climate of the Butte Valley area is semiarid, with warm, dry summers and cool, wet 
winters. Cyclonic storms move periodically across the region from west to east (Wood, 1960).

At an altitude of about 4200 feet, the valley, as well as the surrounding mountains, receives most 
of its winter precipitation in the form of snow.



SITE AND METHODS

In the fall of 1992, a 3-inch diameter core was drilled east of Meiss Lake down to a depth 
of 102 meters (Adam and others, 1994). The site selection and drilling were under the direction 
of David P. Adam (USGS) as part of his project to study Quaternary climatic conditions in 
western North America. The recovered core was shipped to the USGS refrigerated core storage 
facility in Menlo Park, California, where it was sampled for ostracodes.

Each of the 111 samples was placed in a steel beeker, frozen, thawed, and treated with 
approximately 300ml of hot water and a rounded teaspoon of baking soda. After cooling, about 
2 tablespoons of Calgon were added and each sample was allowed to sit for 24 hours. Following 
wet sieving over a 100 mesh sieve, the residue was air dried, then dry-sieved to obtain size 
fractions, which were then examined and picked for adult carapaces and valves.

RESULTS
Table 1 lists each sample by depth and records the component species of the ostracode 

faunas in the upper 83.5m of the Butte Valley core. Also listed are the drive and slug and the 
weight of each sample, and the occurrences of other organic remains such as plant fragments, 
diatoms, and molluscan shell fragments. Table 2 lists the samples from the lower 18.5m of the 
core. Because the ostracode carapace consists of two valves that commonly become separated 
after the animal's death, the species numbers represent whole carapaces or the equivalent in 
single valves (one right valve + one left valve = one whole carapace). Most of the species are 
left in open nomenclature pending further study. However, three species are commonly-found 
modern forms with well-known ecological requirements: Cytherissa lacustris (Sars), Linmocythere 
ceriotuberosa Delorme, and Litnnocythere sappaensis Staplin (Figs. 2, 3). The ecological and 
climatic implications of the data are discussed elsewhere (Carter and Adam, in prep.).
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Figure 1. Map showing Butte Valley and vicinity. Light gray pattern shows distribution of 
valley-bottom lake sediments; dark gray shows lakes. Coarse pattern shows Klamath 
River gorge, with landslide scarps shown by arcs. Streams are shown in black; lighter 
lines are lineaments interpreted from topographic maps. (From Adam and others, 1994)
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Figure 2. Camera lucida sketches of ostracodes found in Butte Valley core. All approximately 
x33; all exterior views except as noted. A-D, Limnocythere ceriotuberosa Delorme, 
sample no. 8347: A, right valve, female; B, left valve, female; C, right valve, male: D, 
left valve, male. E-H, L. sappaensis Staplin, sample no. 3460: E, right valve, female: F, 
left valve, female; G, right valve, male; H, left valve, male. I-L, L. aff. L. bradburyi, 
sample no. 10645: I, right valve, female; J, left valve, female; K, right valve, male; L, left 
valve, male. M-P, limnocytherid sp. A, sample no. 3460 (note posterio-ventral spine): M, 
right valve, female; N, left valve, female; O, right valve, male; P, left valve, male. Q,R, 
limnocytherid sp. B, sample no. 3460, female right and left valves, respectively. S,T, 
Cypria sp., sample no. 3460, exterior and interior views, respectively, of right valve. U- 
X, Cytherissa lacustris (Sars), sample no. 3464: U, right valve, female; V, left valve, 
female; W, right valve, male; X, left valve, male. Y,Z,AA,BB, Tuberocypris sp., sample 
no. 3460, all females: Y, exterior view, right valve; Z, interior view, right valve; AA, 
exterior view, left valve; BB, exterior view, right valve, juvenile. CC-EE, Candona sp. 
F: CC, interior view, left valve, juvenile, sample no. 10684; DD, interior view, left valve, 
female (?), sample no. 10684; EE, interior view, right valve, female (?), sample no. 3460.



Figure 3. Camera lucida sketches of candonid ostracodes found in Butte Valley core. All 
approximately x 33; all from sample no. 3460 except as noted; all are interior views 
except as noted. A,B,D, Candona sp. A: A, left valve; B, right valve; D, whole carapace, 
right view. C,F, Candona sp. E (of the rawsonoid group): C, right valve, juvenile female, 
sample no. 10645; F, left valve, female, sample no. 10151. E,G,H,J,K, Candona sp. C: 
E, whole carapace, right view, female; G, left valve, female; H, right valve, female; J, left 
valve, male; K, right valve, male. I,L,O,P, Candona sp. D, sample no. 3464: I, exterior 
view, left valve, male; L, whole carapace, right view, female; O, left valve, female; P, 
right valve, female. M,N,Q,R, Candona sp. B: M, left valve, female; N, right valve, 
female; Q, right valve, male; R, left valve, male.
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